The fine structure of eosinophiles, plasma cells and macrophages in the allergic nasal mucosa were studied by electron microscopy . The eosinophiles contained many granules with multiple crystals, eccentrically located nuclei, small Golgi apparatus, occasional GER and dispersed free ribosomes . The plasma cells showed structures comparable to the cells in the normal tissue , being filled with closely spaced GER and occasional mitochondria. Villous surface folds, which partly exhibited a reticular pattern, were quite frequently observed. The macrophages were considerably variable in shape, showing pseudopodia with many villous folds on the surface. Many pinocytotic and/or coated vesicles and occasional cup-like indentations were seen adjacent to the plasma membrane. Very close associations of eosinophiles with plasma cells and macrophages were commonly observed in the present specimens. It seems likely that these features represent a part of the defense reactions against foreign antigens in the connective tissue of the nasal mucosa.
Since three epochal papers were presented by Hansel (1925) , Tobey (1925) and Finck (1927) , many rhinologists have given particular attention to the histopa thology of the nose and para-nasal sinuses in allergy, and further extensive investigations have been reported by many authors (Hansel 1929 , 1931 , 1936 , 1952 , Weille 1930 , Coats 1930 , Cameron 1935 , Hlavacek 1935 , Andersen 1943 , Stroemme 1952 , Semenov 1952 , Vaheri 1956 , Gristwood 1959 , Takahashi 1968 ). These authors precisely described histological alterations of the nasal mucosa in allergic disorders, of which the most interesting and widely accepted feature is quite a large number of infiltrative cells in the lamina propria such as eosinophiles, plasma cells, lymphocytes, macrophages (histiocytes).
The present paper was projected to exhibit the fine structure of these infiltrative cells by means of electron microscope, since few electron microscopic studies are available at present.
Some ultrastructural studies of nasal allergy have already been published by Spoendlin (1959) and Michishita (1969) . However, they dealt with the surface epithelium only.
This paper will report the ultrastructure of the migrated cells in the lamina propria of the human nasal mucosa as well as their morphological interrelations that seem to indicate an important role in the allergic response of connective tissue. few in the present materials.
MATERIALS AND METHODS

Micro
Eosinophiles
The eosinophiles show round or oval profiles and contain considerable number of characteristic granules and eccentrically spaced nuclei , frequently bilobed, in their cytoplasm (Figs. 1 and 4) .
The eosinophilic granules are oval or rounded in shape and consist of very dense crystals and a relatively less dense granular matrix which is usually bounded by a membrane (Fig. 3) . The shape and number of the crystals in the granules are quite variable and no periodic dense and lucent pattern is visible in the crystalline matrix at least in the present specimens, although they are not fairly homogeneous in density.
Some are needle or rod-like in shape , some are oval or angular and others are quite bizarre in appearance (Figs . 1, 3 and 4) .
The small Golgi apparatus is visible in the central part of the cell , and granular endoplasmic reticulum (ER) and mitochondria are occasionally dispersed through out the cytoplasm.
Numerous free ribosomes are also homogeneously scattered about the cytoplasm. The bilobed nuclei have predominant clumped chromatin granules and are enveloped by a double membrane.
Many vesicles with variable diameters, which are enclosed by a definite membrane, are commonly observed in the cytoplasm. They are more abundant at the peripheral part of the cell and some of them show pinocytotic features, forming minute inpocketings of the plasma membrane (Fig. 2) . Some micrographs (Figs. 1 and 4 ) reveal close associations of these vesicles and coated vesicles.
The lipid droplets are fairly rounded in appearance and contain homogeneous materials of low density. They are devoid of a limiting membrane. The total number of these droplets in a cell varies from 2 to more than 10 in the sections examined.
Plasma cells
The plasma cells are readily distinguished from other cells because the cytoplasm is almost entirely filled with closely distributed granular ER, with only occasional mitochondria in between (Fig. 5) .
The cell profile shown in Fig. 5 is fairly rounded, but commonly the cells are more oval in shape. The surface of the cell is not smooth. The plasma membrane forms many projections, some of which are simple finger-like folds, and others appear to have a more complicated pattern as seen in Figs. 13 and 14.
The nucleus is located on one end of the cell and contains coarse chromatin masses in the center as well as in the periphery. A single nucleolus is eccentrically situated in the nucleus (Fig. 5) .
The lumen of the abundant granular ER contains very fine and homogeneous granular materials which are smaller in size than the ribosomes, closely studded on the outer surface of the membranes (Fig. 7) . A group of round vesicles, 930 A in mean diameter, (Fig. 6 ), tubular structures and dense bodies bounded by membranes are occasionally present adjacent to the nucleus. Small clusters of these vesicles are also found in the peripheral cytoplasm (Fig. 14) .
Macrophages
The macrophages are so variable in shape that it is hardly possible to ascribe a consistent profile to them. Fig. 4 shows a macrophage with characteristic cyto plasmic extensions toward an eosinophile. The cell possesses villous projections on the surface, some of which are directly attached to the eosinophile. A direct contact of the two cells is visible in Fig . 14 . The arrow indicates a fairly close apposition of the two plasma membranes with a regular extra cellular gap of 300 A, being bridged by strands in between . In the center of this micrograph, the asterisks indicate relatively dense cytoplasmic matrix where neither extra-cellular gap nor plasma membrane is visible .
A lipid droplet and several eosinophilic granules are present in the eosinophile (Fig. 14) , and numerous granular ER without marked distentions are visible in the plasma cell.
DISCUSSION
The present study comfirmed that the eosinophiles are very numerous in the nasal lamina propria in cases of allergic hypersensitivity as had previously been emphasized by Hansel (1929 Hansel ( , 1931 Hansel ( , 1936 Hansel ( , 1952 The present study demonstrated the presence of numerous minute vesicles which were more prominent at the peripheral part of the eosinophiles . Some of them possessed fuzzy coated envelopes and others had smooth membranes . Occasionally the two types of vesicles were attached to each other . It seems likely that these vesicles may participate in a phagocytic function of the eosinophile as North (1966) It may be more reasonable to assume that these droplets contribute to some metabolic mechanisms in the cell, because they are commonly found in close association with eosinophilic granules which are known to be rich in hydrolytic enzymes and peroxidase The macrophages observed in the present study frequently showed remarkable extensions of the cell membrane. This cell is widely known to be one of the mononuclear wandering cells which participate in defensive functions of the body through active phagocytosis (Bloom et al. 1968 ).
In the present materials, the macrophages appeared to be more attracted to the eosinophiles than to the plasma cells or others, because it was frequently observed that they extended their pseudopodia selectively toward the eosinophiles. 
